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PCB Dynamic pressure transducer at P3

PCB dynamic pressure transducers mounted
on semi-infinite line
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Freq. (Hz) Freq. (Ha)
—24.06.201314-12-15 (502F)  —24.06.2013 15-23-53 (508 F)  —25.06.2013 14-24-34 (1026 F) =—26.06.2013 15-11-19 (703 F) —26.06.2013 15-11-50 (703 F) ——26.06.2013 15-12-29 (703 F)
—25.06.2013 14-14-26 (102TF) —25.06.2013 16-10-53 (1020 F) —26.06.2013 18-33-07 (1085 F) =M 1NN TE ) ==2000.2013 15307 (1685 F) ==26.08.2013 163411 (106 F)

2
Temperature (1000/K)

227 °C 127 °C 60°C 30 °C

(x10-" 1/Pa)

5X10190m-3 2X1O1gcm-3

10°°cm

Amplitude spectral density for the water-cooled piezoceramic pressure sensor (top) ana

the unoptimized static SiC pressure sensor (bottom) both axially co-located at the P3

section of the combustor rig. They both detected thermoacoustic instabilities across
NOTE various test conditions.
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The uncooled SiC pressure sensor is a static sensor that is not optimized for dynamic ser 273 323 373 423 473 523 573 623

reduced data from experiments in NASA Glenn CE5 combustor facility compared well Temperature (K) 2 25
water-cooled PCB dynamic sensor. The SiC pressure sensor was exposed to 550 ° e i
dynamic sensors were located several inches away to prevent damage. Low

suppressed the SiC sensor output at high temperature, since sensor was not c

sensing at high temperature. Efforts underway to develop SiC dynamic press

to increase signal to noise ratio.

TESTING OF SiC

Sensor 273 , Full-scale pressure = 200 psi
Excitation Voltage = 10V \
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IMPACT OF FINDING ON

3000 °C (5432 °F)

SiC Pressure Sensor
S 2000 °C (3632 °F) e Batch fabricated
e [ow cost
e Sensitivity increases
with temperature

X-43A Scramjet with supersonic 1300-1400°C (2372-2552°F)

Combustion ramjet engine

900 °C (1652 °F), Sapphire-based fiber optics
600 °C (1112°F), Conventional fiber optics

550 °C (1022 °F), Piezoelectric
s 350 °C (662 °F), Electric resistance
250 °C (482°F), Piezoressistive

Turbine Engines 0 °C (32°F)




